The significance of p16INK4a in cell defenses against transformation.
Human cells, including fibroblast strains that have been immortalized by telomerase, are much more resistant to transformation than rodent cells. Most of the experimental evidence suggests that transformation of human fibroblasts requires inactivation of both the retinoblastoma (pRb) and p53 tumor suppressors as well as the addition of one or more dominant oncogenes. By starting with strains of primary fibroblast (Leiden and Q34 cells) that are genetically deficient for p16INK4a, we have been able to generate anchorage independent colonies simply by addition of telomerase (hTERT) and either Ras or Myc. Importantly, the transformed cells appear to retain pRb and p53 functions and are essentially diploid. Whereas Leiden cells expressing the individual oncogenes did not form tumors in mice, the combination of hTERT, Myc and Ras enabled them to become tumorigenic, albeit at a frequency suggestive of an additional genetic event. Significantly, we have obtained karyotypically stable tumors without the need to use DNA tumor virus oncoproteins and without deliberate ablation of p53.